Introduction
The importance of farmers' activities in the management of natural resources in the diverse and risk prone area of the Alps is discussed frequently in public. But, analysis of the development of the alpine farming system with focus on traditional ecological knowledge of the rural population has not been realized yet. This paper presents traditional knowledge on the management of alpine homegardens, and shows its development in the context of the mosaic of farmers' activities.
Method
In 1997 and 1998, 196 homegardens on farms randomly drawn from 12 communities in Eastern Tyrol were investigated. Each year, cultivated plant species (occurrence and abundance) were surveyed on three separate dates. Interviews were also carried out with each of the women responsible for these homegardens. These interviews collected information on the uses of the different plants and on characteristics describing the location, layout, and importance of the garden. In 1997 In , 1998 In and 2001 elderly women and men were additionally asked about the management of farms over the last 70 years with special focus on homegardens. Quantitative methods and interviews were complemented by participant observation.
Annual precipitation in the district of Lienz (Eastern Tyrol) is 850 -1,150 mm and mean annual temperature 4.8 -6.9 °C (Waschgler 1993) . The farms surveyed are situated between 600 and 1,641 m above sea level. The average area of agricultural land located near the homestead is 7 hectares, and mainly consists of hay meadows. 47% of the surveyed farms have small plots (average size 0,01 hectares) of field vegetables (mainly potatoes, Solanum tuberosum) grown on moderate slopes. Special cultivations (e.g. orchards, homegardens) are an average of 0,01 hectares in size. In addition, most farmers own forests and alpine meadows beginning at 2,000 m above sea level, used as summer grazing grounds and for hay production. On average, each of the households observed keeps 12 dairy cows, 2 pigs, 12 hens and 30 sheep. 50% of the respective farms are still managed on a full-time basis, 50% are managed on a part-time basis.
The Managed Mosaic at Alpine Farms in Eastern Tyrol
Eastern Tyrol in Austria (Lienz district) is characterized by a high proportion of mountain areas. Adaptive management of natural resources by Alpine small farmers has created a typical diverse and multifunctional landscape. Homegardens are one element of this managed mosaic. Until the 1960s the managed mosaic of a typical farm in Eastern Tyrol consisted of: a) the herbal garden; b) a small extensive pasture with fruit trees; c) plots close to the homestead for vegetables, fiber crops, cereals for human consumption and fodder; d) forests with use of timber, animal fodder, bedding and fire wood; e) hunting and gathering of berries, mushrooms and medical plants; www.ethnobotanyjournal.org/vol2/i1547-3465-02-111.pdf large alpine pastures and hay meadows in higher regions in distances of > 5 km away from the farm. A high diversity of animal species were kept at the farm. The main purpose of all agricultural activities had been securing subsistence.
Today farmers work mainly for cash income by breeding cattle for milk and meat. Some traditional techniques of plant management for farmers' subsistence are still common: Herbal gardens developed to highly diverse homegardens with vegetables, herbs and ornamentals. Traditional management of fruit trees is still alive e.g. because of cultural importance of locally produced fruit, juice and distilled liquor. Gathering of mushrooms, medical herbs or berries is reduced (in extension,) but still common. In contrast, areas for cereals, fiber crops and field vegetables, except potatoes, were abandoned in favor of pastures and hay meadows. Fodder or bedding based on forest species has disappeared. Management of higher alpine pastures and hay meadows changed significantly.
As a consequence the appearance of landscape has changed, but homestead areas are still a small scale pattern of locally adapted management strategies. Diversity is created and maintained by farmers particularly in those cases where subsistence is of high importance for families.
Farmers not only produce food, but also protect a sensitive and threatened environment. They safeguard and manage an area which represents a living and working space for many people; they provide recreational resources for local inhabitants, scenery for tourists, various resources for hunters, gatherers and artisans, and habitats for local flora and fauna. Many farmers also have a strong influence on the production of renewable hydroelectric energy and on logging and reforestation activities.
Management of Homegardens
Homegardens differ little in terms of location and layout, except in terms of area (12 m 2 -220 m 2 ). They are generally found right next to the farmhouses and consist of a series of ordered and raised beds.
The homegarden is one of the responsibilities of the farmer's wife. Modern horticultural technologies and methods have yet to have an impact on homegardens in Eastern Tyrol; the women use very simple tools made locally or maintained and repaired on the farm. There is no indication of the kind of rationalization where labor is replaced by machinery or other equipment. Only for irrigation simple gardening equipment is used (such as hosepipes and sprinklers). 181 of the homegardens studied make use of manure from the farm's own cattle. Mulching or composting are rarely practiced. Synthetic fertilizers, pesticides or herbicides are rarely applied.
Mixed cropping is in effect practiced through the high level of species diversity in the homegarden as a whole (mean: 42 species/garden), though different species are not cultivated simultaneously in one bed. The beds in the center of the gardens (85 % of the total area) are dedicated to food crops, while attractive flowering plants are generally grown in the beds adjacent to the surrounding fence.
A comparison of this modern situation with the reports of older women shows that there has been no notable break with tradition in terms of position and appearance. Management, as described above, has also remained broadly unchanged. However, farmers' wives now invest more labor in gardening than their predecessors did. Older women report that in former times, gardens were smaller and women would work in them only if they had any time left over after dealing with all their other duties on the farm. Much of the labor previously required for the cultivation of cereals, field vegetables and fiber crops (Linum usitatissimum was, for example, very labor intensive) is now dedicated to garden work (Vogl-Lukasser et al. 2002) .
Composition of Homegardens
The floral composition of the homegardens did not vary much across the region until the 1970s. According to the older women, around 51 species were found across the region and mean occurrence of species per homegarden did not exceed 10.
During the last 3 decades, field vegetables no longer cultivated in arable plots near the homestead (e.g. Brassica oleracea var. capitata alba, Phaseolus vulgaris ssp. vulgaris var. nanus, Pisum sativum ssp. sativum) were introduced to the homegardens by farmers' wives. Similarly attractive flowering weeds, whose life-cycle or propagation is closely linked to cereal cultivation or the existence of fallows (e.g. Adonis aestivalis, Agrostemma githago, Centaurea cyanus, Lilium bulbiferum ssp. bulbiferum) were introduced. Farmers' wives were aware that these species would no longer flourish under new farming conditions unless they were taken into the gardens.
The species diversity of ornamental plants increased from 10 to 420 over the last 20 years, but the area used for ornamental plants (approximately 15% of the garden) has not increased. Ornamental plants were used mainly in religious customs, but the associated knowledge is in some cases in decline. In particular, plants with symbolic religious value are either no longer to be found in the region studied (e.g. Lilium candidum), or are only recognized as such by the older women (e.g. Paeonia officinalis ssp. officinalis).
Many previously unknown food crops (vegetables, spices, herbs for teas, salad), particularly the wide range of veg- Kays and Silva Dias (1995) .
Species English name

Borago officinalis Borage
Brassica oleracea var. gemmifera Brussels sprouts
Brassica oleracea var. sabauda Savoy cabbage
Brassica oleracea var. italica Broccoli
Capsicum annuum
Green pepper
Cucumis sativus Cucumber
Cucurbita pepo convar. giromontiina Zucchini
Eruca sativa Rocket salad
Solanum melongena Egg plant
Some species grown in gardens since many decades maintain their popularity. The two most common species in former times are also the most commonly cultivated species nowadays: lettuce (Lactuca sativa var. capitata; found in 194 homegardens) and chives (Allium schoenoprasum ssp. schoenoprasum; found in 189 homegardens).
The population of cultivated plant species across all 196 currently managed homegardens studied is made up of 101 plant families and 587 species (see Appendix A). The Floristic composition is highly variable. Only 13 species are found in more than 50% of the homegardens surveyed. 155 species can each only be found at one location. On average, 42 species are cultivated in an individual homegarden.
The cultivated plants are used in a variety of different ways. The largest number of species can be allocated to the category "decoration" (420 plant species). Far fewer species are used for food or drink. Spices (58 species) dominate the "food and drink" category. 45 species are used as vegetables, 44 species for drinks, 35 species for pickles, and 24 as fruit. Cultivated species are also used for medical purposes (79 species), for consumer goods (58), in traditional customs (43), as animal fodder (37), for veterinary purposes (13), as living fences (11), or as green manure (4). Multipurpose of species is common.
According to the older women, earlier homegardens ("herb gardens") traditionally contained herbs, with the focus on spices and medical use, lettuce (Lactuca sativa var. capitata), and a few ornamental plants used for cultural purposes. Since the seventies, however, the main component in these kinds of gardens has changed from herbs to vegetables, with the focus on human nutrition. Gardens still serve ornamental and productive purposes as in former times, but they must now be characterized as "diversified ornamental and vegetable gardens" (Vogl-Lukasser et al. 2002) .
Building Bridges
Traditional Ecological Knowledge is neither static nor simple. It is not an inflexible adherence to the past (Berkes 1999). "Traditional" refers to cultural continuity transmitted in the form of social attitudes, beliefs, principles and conventions of behavior and practice derived from historical experience (Berkes 1999). "Traditions" are adaptations to specific conditions and they are dynamic. The dynamic process of knowledge development can be illustrated by the management and the composition of homegardens.
Homegardens are places where bridges are built in many different ways.
Management as a Bridge Between Generations
One third of the 196 respondents are over 60 years old. Older women are responsible for the homegarden at many farms, although in most cases, there are already young successors at the farm. Older women thus are integrated in the family activity and their support allows the successors to dedicate their time to other farming activities. In many cases the older generation takes care of the children of the succeeding farming family. Thus one can frequently observe grandmother working in the garden, accompanied by some of her grandchildren.
Responsibility and knowledge for managing the farm and homegarden were passed from generation to generation as a matter of course for decades. Elderly women pass horticultural tools and technologies step by step to the younger generation. Some of these have endured over a long period of time and can be largely compared with tools and techniques used in the Middle Ages in Central Europe (Willerding 1995). Thereby, some new technologies, tools, and plants are integrated, but the well-proven is preserved.
Given the unfavourable economic and social environment in which agriculture now operates (product prices, professional image etc.), small scale mountainous farming as an activity to generate income is in decline. More and more alpine farms are abandoned. But even at farms that are not operated anymore (people still live there!), women continue to manage their homegardens and pass their knowledge on gardening to their children. Respondents stress that maintaining homegarden management is, thus, a desire not to lose this pattern of knowledge transfer. Traditional varieties of annual or biannual species are passed as seeds and cultivated in the homegardens and fields at 21% of the farms examined. The most common are old varieties of broad bean (Vicia faba), potato (Solanum tuberosum) and turnip (Brassica rapa ssp. rapa).
No relationship was found between the age of the farmer's wife and the number of farmers' wives cultivating traditional varieties (pANOVA > 0,05). Young women also cultivate traditional varieties for their own reasons, or for those given by an older member of the family, such as the better taste.
The fact that young women too do not only cultivate traditional species and varieties, but also grow, harvest and process them in a traditional way, shows that knowledge has been passed on. In some cases this knowledge is embedded in cultural activities and beliefs (e.g. for many ceremonies farmers need certain food, ornamentals or herbs), which still are common in the region.
Bridges between Farmers and Passers-by
All gardens are separated from other structures by a wooden fence. The primary function of this traditional kind of fence is to keep away livestock, especially free-range poultry. The type of fencing used permits an unrestricted view of the area, thus encouraging communication with passers-by. Due to the type of fence, homegardens are a bridge between the private and intimate inner area of the farm and the public social space. This can be observed when farmers wives leave their labor in the house to pick some herbs or flowers. Finally, they often end up at the fence of the garden talking with passers-by about the next cultural activity in the village, about an upcoming wedding, baby or some other interesting social topics. Many of these conversations include a gift from the garden for the person passing by.
Bridges between Continents
The composition of species diversity in Eastern Tyrolean homegardens is made up of 198 species which are indigenous to central Europe, 199 which are non-indigenous, 50 which are naturalized and 126 which are only found in cultivation (classified according to Zander et al.1980 and Fischer 1994) . From the species which are only found in cultivation the greatest part has its basic form not in central Europe but in other regions of Europe or in other continents. This means that more than half of the species found come from other regions than Central Europe.
Without the bridges built between continents, the flora of the Eastern Tyrolean homegardens would not show this diversity of important crop plants as well as attractive flowering plants. The Flora of the homegardens is the living expression of international relations in European cultural history (Titze 1983).
The Bridges between Global Market and Subsistence
Today farmers families have access to the global market and are to some extent involved in mainstream economy. Members of the families generate income through off-farm labor, subsidies or trade of their produce. They travel, use mass media and buy products that are not only regionally produced. Nevertheless the bridge to subsistence is maintained. Homegardens are part of the managed mosaic, which has an increasing importance in off-market and off-monetary production.
The choice of plant species cultivated in a homegarden and the form of management applied to this garden is not market-oriented. There is no indication that any homegardens specialize in any particular horticultural niches or are focused on a smaller number of species for subsequent sale. Garden produce is mainly consumed on-farm, bartered or given away to family and neighbors. Homegarden production can only be partially thought of as a cost saving, and must also be seen in terms of the creation of additional, non-monetary value through the work of the farmer's wife.
While output of gardens is clearly not market oriented, input of seeds and plantlets shows a different pattern: 56 % of all seeds and plantlets used in the gardens are bought
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They bridge market with subsistence by buying seeds and plantlets from the market, but continuing to use them within traditional patterns of subsistence, by gardening and selecting them according to their needs.
Women are also replanting recently adopted and newly introduced species at 181 gardens as part of their subsitence strategy. Thus proactive replanting is not limited to species used in former times and local varieties. With regard to these "newer" species, proactive replanting has in some cases been going on for between 10 and 20 years, depending on whether the crop results (tolerance to frost, yield, taste, etc.) have been adequate. New local varieties of recently introduced species are still being developed today through the selective replanting of those plants that better address the needs of the farmer's family.
In addition to this non-monetary subsistence value, recycling of resources originating from the global market and primary use in other parts of the farm can be found in every garden as a means of building greenhouses, traps, scarecrows or tools.
Bridges between Culture and Nature
Cultural activities of farmers include certain needs of natural resources with certain characteristics. Homegardens build bridges between culture and nature because women introduce some of these natural resources into gardens and transform them according to their needs.
In the past some herbs, berries or flowering plants were collected in forests or high alpine ecosystems far away from the farm. To ensure availability, farmers introduced some of these species (Table 2) into the homegardens. In addition, some species do no longer or not as well flourish under new farming conditions (see also: managed mosaic and its change) and cultural needs can only be satisfied by introducing these species into the gardens. As a consequence endangered species are conserved in the homegardens. The work of women in the gardens underlies rhythmical changes of plant growth during the four seasons, the character and quality of soil, and atmospheric conditions. Women do in a holistic and intensive way closely observe and witness nature by gardening. Women, who manage homegardens, work almost daily in their gardens and accompany plants from seeds until their final destination. They shape the process of the development of a natural resource into an integral part of culture (dishes, decoration, etc.). Likewise, the cultural calendar follows natural rhythms.
With this intimate contact to nature and its produce, women developed ecological sensibility. The application of modern weed management technology, that is use of herbicides, is not accepted by women. The women with the hoe has not been replaced in Eastern Tyrolean gardens by the women with the spray lance. Weeds are not always fought because some of these species can also show 
Arnica montana medical herb endangered
Artemisia umbelliformis medical herb endangered
Aster alpinus ornamental
Carum carvi spice endangered
Dryopteris filix-mas ornamental
Fragaria vesca var. vesca food
Hypericum perforatum medical herb
Lilium bulbiferum ssp. bulbiferum ornamental endangered
Leontopodium alpinum ssp. alpinum ornamental endangered
Rubus idaeus food
Verbascum phlomoides medical herb endangered some use for the women (Table 3) . Using of herbicides "as a regular farm operation to attack weeds"(Rao 2000) cannot be observed and concerns about herbicide residues in food, soil, groundwater and atmosphere are therefore no issue in homegardens in this region.
Pesticides are not used either. Pests and diseases are controlled by collecting the agents or the ill parts of the plants. High diversity of species in the gardens reduces the risk of losses. Women stress that pests or diseases never lead to a loss of the whole yield and therefore do not signify a threat to their work.
Bridges between Farmers and Scientists
The presented project opened a space for discussion between farmers' wives, farmers, scientists, and the urban population in the region on topics that have not been discussed in this intensity in the region before.
The chosen methodology for field research was frequently completed and enriched by invitations of respondents for a cup of coffee, a snack, a talk with family members or an invitation to a cultural ceremony. None of these occasions were rejected. Most talks were initiated by the interest of the farmers to learn about motivation, background, and ideas of the researchers.
Work in progress and results of the project have been presented and discussed with slide shows in villages of the region together with the local population. The local and regional press covered the topic by presenting some of the results of the project to the public. The regional course for nature guides included the aspect of homegardening in its curriculum. The results of the project encouraged a local cultural initiative to include guided tours to homegardens into their program for tourists. At the starting point of the tour an abandoned garden has been revived and converted into a demonstrative homegarden with traditional species and varieties from homegardens and arable plots.
All discussions during these activities of dissemination of results showed that already the process of research itself, to study homegardens, has created awareness and consciousness on the important role and contribution of homegardens to society. Traditional species and varieties or traditional techniques, as well as the social form of organizing harvest, barter and processing became topics. A frequently discussed topic, raised by local people, has been the fact that "traditional local knowledge" and its value are something that can be found not only in Developing Countries, but also in Austria.
Conclusion
Homegardens, their management, their floristic composition and research on these topics can show how and where bridges still are built by modern farmers and by scientists with traditional knowledge.
Managing a homegarden is a traditional practice for farmers' wives in Eastern Tyrol. But this tradition is by no means a static or simple one. Women have, over the decades, modified the composition of the homegardens according to the needs of the family and the prevailing economical and technical circumstances. Gardens in Eastern Tyrol are an experimental plot where species, varieties and techniques are tested and developed in a continuous process of human adaptive response and innovation. Gardens seem to be an enduring and resilient system that 
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But the issue should not be discussed idealizing homegardens and cannot be assessed isolating the homegarden from its context. Work in traditional activities of the rural population varies and depends on the demand for labor for other important activities at the farm or off-farm. Income of farming becomes lower and the social and financial pressure forces farmers to generate additional, time consuming off-farm income, distant from the context of traditional knowledge. Part-time farmers, who work offfarm, are often involved in farming activities only during high season (harvest), while wives manage the farm besides the household during the year. In these cases women maintain relations in the social context, necessary for developing their farm activities.
Work in the context of tradition is also affected by the way how the public, media, and professional advertising feature values, trends, and opinions. All these influences do not only have their impact on practices, but also on farmers' knowledge, beliefs, and world view, as well as on those organizations within the villages that are responsible for negotiating and organizing access and use of natural resources in the region.
As a consequence of the reasons mentioned above, agriculture, forestry, gathering, hunting and the related social and cultural activities are in decline in general, although homegardens show a different trend. The development in the alpine rural area shows not only a change of the managed mosaic and landscape, but of the rural society as a whole. Further studies should reveal whether these changes endanger or foster the resilience of the farming system.
But interest and time of scientists and donors in the rural population and their activities are heavily affected by trends in science (now in Europe: bio-technology, information-technology), by mainstream topics in society, and by criteria for scientific career.
To build bridges with traditional knowledge, not only research on this knowledge, but participation of scientists in the public discussion, dissemination of results in mass media, and other activities involving the public, are necessary. Not only the traditional practices and knowledge itself, but the social, political, and economic context have to be addressed. Most important are those activities that actively involve farmers and the rural population in the process of research. A bridge needs strong support, on both sides, its bridges' 'piers' and its catchment area. If not, bridges will not be used or rapidly disapear. 
Editor's Note
